Inheritance of heart structure and physical exercise capacity: a study of left ventricular structure and exercise capacity in 7-year-old twins.
The maximal aerobic power of endurance athletes is high and their heart is characterized by a larger left ventricular internal dimension than in non-athletes, and a proportional increase of wall thickness; these traits may be inherited and/or the consequence of intense physical training. To assess the influence of inheritance on physical exercise capacity and on echocardiographically determined cardiac structure, and to limit the effect of environmental factors as much as possible, we studied 15 monozygotic and 19 dizygotic 6- to 8-year-old twin pairs. Exercise capacity was expressed as the times at which the heart rates of, respectively, 150 and 170 beats min-1 were reached during a progressive exercise test on the treadmill. For these exercise times the within-pair variance was significantly larger in dizygotic compared with monozygotic twins. Therefore significant genetic variance was inferred, both when the exercise times were expressed as absolute values and after adjustment for body weight and gender. As for cardiac structure at rest, the results did not suggest a significant influence of genetic endowment on left ventricular internal diameter or on wall thickness; genetic variance was significant, however, for calculated left ventricular mass (P less than 0.05) and left ventricular mass adjusted for body weight and gender. The results are compatible with the notion that the high aerobic power of endurance athletes is at least partly inherited. Left ventricular internal dimension and wall thickness, which distinguish an athlete's heart at rest from the heart of a non-athlete, do not show a significant genetic component, suggesting that the qualities characteristic of an athlete's heart, at least as assessed at rest, are not inherited. The inheritance of aerobic power may be due to inheritance of non-cardiac factors or to cardiac features which are only expressed during exercise.